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G
iraffids are pecoran ruminants characterized 
by possessing a bi-lobulate lower canine. They 
also bear a certain type of apophyseal cranial 
appendages called ossicones. The Giraffidae are 

only represented by two living genera, the African Okapia and 
Giraffa, but they were very diverse during the Miocene, a time 
of giraffid diversification, when became widespread throughout 
the Old World. In the Iberian Peninsula two monotypic 
genera have been currently described, Decennatherium (early 
Vallesian, MN9) and Birgerbohlinia (early Turolian, MN11) 
(Crusafont, 1952), but only a few papers have dealt with them 
and their affinities remain uncertain. After this first relevant 
work, no other giraffid studies were published for decades until 
the early 80’s and 90’s when new publications shed some light 
on these two emblematic Spanish giraffids (Morales and Soria, 
1981; Montoya and Morales, 1991; Alcalá and Montoya, 1994). 
After two more decades here we are concerned with revisiting 
B. schaubi and D. pachecoi through the analysis of their main 
anatomical differences.

The type locality of D. pachecoi is Nombrevilla (province 
of Zaragoza) (Crusafont, 1952). Other sites that have produced 
remains of this species are Los Valles de Fuentidueña (Segovia), 
Pedrajas de San Esteban (Valladolid), Relea and Saldaña 
(Palencia) (Crusafont, 1952), all from the Duero basin, and La 
Roma 1 and Masia del Barbo (Teruel), from the Calatayud-Teruel 
Basin (Alcalá and Montoya, 1994). Birgerbohlinia schaubi was 
described with material from Torrentet dels Traginers (Piera). 
Other sites with remains of this species include Masada del 
Valle, Cerro de la Garita and Concud in the Calatayud-Teruel 
Basin, but cranial remains are only known from Crevillente-2 
(Alicante) (Montoya and Morales, 1991; Alcalá and Montoya, 
1994). We have performed a morphological and biometrical 
analysis obtaining indexes for comparison with other Late 
Miocene giraffids from Eurasia and Africa.

Overall, Birgerbohlinia schaubi is a large sized giraffid 
with two pairs of well-developed ossicones, pneumatized and 
ornamented by irregular deep longitudinal grooves. The anterior 
ossicones are small and conical, being the posterior pair two 
times longer and curved. The p3 has a strong metaconid. The 
metapodials are secondarily broadened and medium in length, 
with an extremely deep posterior trough. Decennatherium 
pachecoi is a medium-large sized giraffid of unknown cranial 
anatomy. It has a plesiomorphic decidual dentition with 
elongated d3 and d4, variable p3 scarcely complicated, with 
metaconid absent (although a conid of variable size can exist on 
metaconid position). Decennatherium has medium length limbs 
of a medium robustness (relative to other giraffids), with shallow 
to medium metacarpal posterior trough and Samotherium-like 
postcranial.

The results of the biometrical and morphological analysis 
show quite relevant differences between the two species, 
mostly when the lower premolars and the metapodial 
morphology is analyzed. The rest of the skeleton (excluding 
cranial appendages) does not provide too much information. 
Decennatherium pachecoi has lower crowned-teeth and less 
molarized dentition than Birgerbohlinia. The p3 morphology is 
also different, because despite being a variable tooth it shows a 
real mesolingual conid in every morphotype of Birgerbohlinia, 
while D. pachecoi only shows in some cases an extra conid 
attached to the base of the posterolingual conid, with a real 
mesolingual conid absent. Contrary to Decennatherium the p4 
of B. schaubi has the mesolabial conid and  the posterolabial 
conid completely separated, with a very deep groove on the 
labial wall. Finally, the anterior lobe in B. schaubi is almost of 
the same size as the posterior lobe, while in D. pachecoi the 
posterior lobe is only about 1/3 of the total length of the tooth. 
Despite that both species have metacarpals of similar length, 
Decennatherium has more graceful limbs with a lower robustness 
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index of the metacarpal (Proximal TD/Total length*100). It also 
has a shallower palmar/plantar trough on the metapodials, which 
in B. schaubi is very deep (Figure 1). Proximally, the articular 
surface of the metacarpal has a closed synovial fossa in D. 
pachecoi, but it is palmarly open in B. schaubi. Birgerbohlinia 
and Decennatherium also differ in many postcranial features 
(e.g. development of the femur trochlea, development dorsal 
extensor process of the second phalanx) suggesting differences 
in locomotion.

Two alternative hypotheses arise regarding the phylogenetic 
relationships of the two Spanish giraffids: Decennatherium and 
Birgerbohlinia could be related, being both part of the same 
lineage, or alternatively they could belong to different giraffid 
lineages and be not so closely related. This has to be, however, 
tested by means of a cladistic analysis. When compared to other 
Late Miocene Eurasian giraffids, Decennatherium has a clearly 
samothere-like postcranial skeleton, and Birgerbohlinia has 
a deep metapodial posterior trough which hollows the palmar 
interosseous muscles and the specialized tendons that aid in the 
adduction of the digits. This character has been proved to be 
extremely useful for the discrimination between the Giraffinae 
(very shallow), the Bohlininae (very deep) and the remaining 
of the giraffid subfamilies (Solounias, 2007). If the depth and 
development of the metapodial posterior trough is considered 

as a key character to diagnose the Bohlininae, putting more 
weight on the presence of a very deep metapodial posterior 
trough than in the robustness of the metapodials (which can be 
secondarily broadened) or the presence of four ossicones (which 
apparently is a plesiomorphic state), Birgerbohlinia should be 
placed within the Bohlininae, being a specialized taxon with 
secondarily broadened metapodials but still retaining the deep 
posterior trough (Solounias, 2007), while Decennatherium 
could be easily related to the samotheres which had diversified 
all over Eurasia. New findings with complete skulls (or at least 
with clear ossicone insertions) would be necessary to clarify 
the systematic position of the Spanish giraffes. However, the 
new findings from the Batallones-10 fossil site (upper Vallesian, 
MN 10, Madrid) that include a number of perfectly preserved 
female and male skulls and complete postcranial skeletons, as 
well as the age of the site, in the middle of the distribution of 
Decennatherium and Birgerbohlinia, promise to shed light on 
this issue. A phylogenetic analysis could reveal whether the 
species from Batallones-10 is related to Decennatherium and 
Birgerbohlinia or not, and will thus clarify the evolution of the 
Miocene Spanish giraffids.

In sum, during the Late Miocene of the Iberian Peninsula 
two different large sized giraffid species existed, D. pachecoi 
(Vallesian) and B. schaubi (Turolian-Early Pliocene). Their 
relationships are a matter of debate due to the lack of cranial 
morphological data, and also to the high degree of morphological 
persistence of the dentition and post-cranial skeleton of 
giraffids. The relationship of Birgerbohlinia with the sivatheres 
will be revised when additional morphological data on the other 
extinct giraffids is collected and a proper phylogenetic analysis 
is conducted. The spectacular discoveries in Batallones-10 
promise to be very helpful to resolve this ongoing problem.
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Figure 1. Outline representation of the metacarpal III-IV 
of Decennatherium pachecoi (A) and Birgerbohlinia schaubi 
(B), showing their corresponding cross-sections and the 
deepness of the palmar trough.
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